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0 optical device for measuring the fat contents of milk. 



0 /Vn optical device for measuring the fat contents 
of milk comprises a light source (5), an optical 
condenser (6). a glass test tube (3). a lens (8). a 
photosensitive element (9). for example of the CCD 
type, and a digital display, all enclosed in a metal 
housing which also holds the control electric and 
electronic system: the fat contents of the milk being 
measured by automatically measuring, by means of 
the photosensitive element, the diffusion depth of ttie 
light projected on the milk sample being measured. 
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BACKGROUND OF THE I^A^ENTION 



The present invention relates to an opticai 
measuring device for measuring the fat contents of 
milk. 

As is known, the milk fat contents is conven- 
tionally measured by means of optical systems 
which are adapted to detect the diffused light com- 
ing from the fat particles of the milk: for carrying 
out this measurement the milk must be previously 
homogenized by adding to the milk homogenizing 
substances adapted to generate in the milk particu- 
lar phenomena, such as the so-called "trai-ton" 
phenomenon. However, the homogenizing step 
causes detection difficulties and. moreover, this 
step must be carried out by skilled persons. 

The fat contents of the milk is also measured 
by conventional chemical measurement methods 
based on apparatus for measuring the volume 
amount of the milk fats: however, even in this 
case.skilled labour must t^e used. 

SUMMARY OF THE INVENTION 



The main object of the present invention is to 
provide a very simple, quick, reliable and unexpen- 
stve devk:e for carrying out the above mentioned 
fat measurementwhich is very important for ex 
ample in the dairy production systems. 

According to one aspect of the present inven- 
tion, the above mentioned object as well as yet 
other objects, which will become more apparent 
hereinafter, are achieved by an optical measure- 
ment device for measuring the fat contents of milk 
comprising a light source, an optical condenser 
and a glass test tube, a trap, a lens and a pho- 
tosensitive element for example of the CCD type, 
and a digital display, characterized in that the milk 
fat contents is measured by automatically measur- 
ing, by means of said photosensitive element the 
diffusion depth of the light projected on a milk 
sample being measured. 

The subject measuring device, in particular, 
provides the following very important advantages: 

- the operation of the device is very simple; 

- it practically overcomes any measuremente er- 
rors; 

- it does not require, for carrying out the fat mea- 
surement that the milk sample be processed by 
homogenizing processes or additioned with reac- 
tive substances; 

- the milk samples to be measured can be pre- 
pared in a very quick and simple way; 



- the measurement can be carried out by unskilled 
persons; 

- the measurement cost is reduced to a minimum 
since the measurement requires a very small time; 

5 - it provides very accurate and reliable measure- 
ment results; 

- it can be easily serviced and cleaned. 

JO BRIEF DESCRIPTION OF THE DRAWINGS 



Further characteristics and advantages of the 
device according to the present invention will be- 
rs come more apparent from the folk>wing detailed 
disclosure of a preferred embodiment thereof 
which is illustrated, by way of an indicative but not 
limitative example, in the accompanying drawing, 
where: 

20 Figure 1 is a side perspective view showing 

a possible embodiment of the milk fat measuring 
device according to the present invention; and 

Rgure 2 schematically shows the main parts 
included in the measuring device according to tiie 

25 invention. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

30 

With reference to the figures of tiie drawing, 
the optical measuring device for measuring the fat 
contents of milk comprises a light source 5 (for 

35 example a lamp), a condenser 6. a glass test tube 
3. trap 4 for housing the glass test tube 3 adapted 
to properly restrain said test tube, a lens 8. a 
photosensitive element 9. for example of tiie CCD 
type, and a digital display 2. so arrariged as to 

40 facilitate the read out of the measurement results. 

The at)ove disclosed parts are enclosed in a 
metal shaped housing 1 which also enctoses all of 
the elecfronic components forming the electronic 
system, not speciftcatly disck)sed. for controlling 

45 the measurement device. 

For carrying out the fat contents measure- 
ments, the following stef^ must be carried cut: 

I - introducing into ttie glass test tube 3. in a 
cleaned and dry condition, an accurately metered 

50 amount of the milk sample to t>e measured, by 
using a conventional pipette; 

II - arranging tiie glass test tube 3 in the seat 
or "trap" 4 while holding sakj test tube in a vertical 
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position, so as to locate said test tube at a set 
read-out position; 

III - switching on the lamp 5 so as to cause 
the light beam produced by said lamp to impinge 
on the test tube 3 and the milk held therein. In this 
connection it should be pointed out that the light 
beam will be prellmlnarly concentrated by the lens 
6 so as to properly im pinge on the surface of the 
milk held in the test tube: 

IV - holding the test tube and the milk con- 
tained therein always in the mentioned constant set 
position since the detection accuracy of the device 
will depend on saki position, indicated at 7. 

In this connection it shouW be apparent that the 
light depth penetration will be inversely proportional 
to the emulsified fat particles present in the milk 
sample, and this according to a logarithmic law; 

V - directly projecting, by the lens 8, the 
light beam exiting the test tut>e 3 on the photosen- 
sitive element 9: 

VI - electronically controlling said photosen- 
sitive element 9 to cause it to generate a signal 
Indicative of the place 7 it comes from, and send- 
ing an electrical signal indicative of the milk fat 
contents to the display 2; 

VII - reading on the display 2 the value of 
the measured milk fat contents. 

It should be apparent that the several detection 
and display signals will fc>e suitably processed by 
the electronic system included in the de vice arKi 
which can be easily designed by one skilled in the 
electronic art 

While the invention has been disck>sed and 
illustrated with reference to a prefenred embodi- 
ment thereof, it should be apparent that the dis- 
closed embodiment Is susceptible to several modi- 
fications and variations all of whk;h will come within 
the spirit and scope of the appended claims. 



Claims 

1. An optical measuring device for measuring 
the fat contents of milk, comprising a light source, 
an optical condenser, a glass test tube, a lens, a 
photosensitive element and a digital display, all of 
which are enclosed in a metal housing also holding 
an electronic control system for said device, 
wherein said milk fat contents is measured by 
automatically measuring, by means of said pho- 
tosensitive element, the diffusion depth of the light 
projected on a milk sample being measured. 

2. A device according to claim 1, wherein said 
photosensitive element is of the CCD type and is 
adapted to automatically measure the depth of the 
light diffused from a milk sample held In said test 
tube and arranged at a set position. 

3. A device according to claim 1 . wherein said 



device comprises a light projecting assembly in- 
cluding a lamp and an optical condenser said as- 
sembly being adapted to illuminate with a set illu- 
mination level said milk sample in said test tube. 

5 4. A device according to claim 1, wherein said 

test tube is arranged in a restraining trap therefor. 

5. A device according to claim 1 . wherein said 
lens is adapted to properiy focalize the light dif- 
fused on said photosensitive element 

10 6. A device according to claim 1 , wherein said 
photosensitive element is adapted to carry out an 
accurate read out of the diffused light amount com- 
ing from said milk sample. 

7. A device according to claim 1, wherein said 
IS display is adapted to provide a digital display of 

the measurement taken by said photosensitive ele- 
ment 

8. A device according to claim 1 . characterized 
in that said device further comprises an electronic 

20 control system for processing the electrical signals 
provided by said photosensith^e element. 
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